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;;g::'fv.,_c ; . : ' . ; . • V- 3^t, cesiipfisihg: an anriular;: oiastlc - 

V 7; a nut threaded^ en^gii^ said fitting', a plastic - 

PPQjacttog axially tteoagh said nut Into said fitting, a sealing 
^t^^^^^ .^-flttins. and said hut . in . fluld^tl^t; sealing 'V, 
S|7^S;^S^ °ne radi^ly.;cQBrore SS & holding njK&eW;- '^i 

dl^?esed between said fitting and said nut having a Plurality of 
^cutters projecting radially fiw its inner surface and penetrating the 
outer , surface of said pipe to- anchor said pipe against axial separation 
; ; ,;.: f^,said .mtihg, and: cororessioh iHeans responsive, to rotation of said-' 
• • • nut for radially ca^ressing .said holding ring against said pipe thereby ^ 
: >causihg and maintaining penetration, of said pipe by said cutters-. 
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invention' relates to pipe joints, and; mare : 
to fluic^tigfet Jisaiibs itar uses in fluid transmission sysl^atns;- 

■ ' ; N <\-. : I^dr.:C0^ became an increasingly, hl^r portion .of 
tibe cost oT fluid transmission systems. 3he formation of pipe joists 
In pa*i£eu£ar Is $*aditlohally a labor intensive operatic, aria Its 
higt .<xsts have led to tfce cSevelopaent of a variety of joint oeststnie- 
ttfj&ns t^fc require less tine and skill far their fcn&tlQit. She 
.increased use of plastic pipe, which is relatively inexpensive, light- 
wi^t,JaM.,e^ 

heed for proved; joints^ since it has reduced the conpajative cost 
of the other aspects of the systems .« 

paribus- pf plastic pipe joints have been proposed, 
many of which rely upon heat to fuse a fitting to the pipe. The 
;c^l^: plication of sufficient heat , to form a solid, leak-proof 
: $<^;^p^;-.p^au0y inducing the thickness of the pipe wa&s is a 
•iSrocess.-aiat often requires skilled workmen and specialized tools, 
if &&sa&i: to the pipe is to be avoided, While it is possible to form 
satisfactory joints in this way, such joints share, in lesser degree, 
many of the sane economic disadvantages of the traditional joint 
constructions that they were infceneted to replace. 

One previously known technique for joining pipe without 
fusion requires cutting a ctrcuBtferential groove into the exterior 
surface of the pipe at a prescribed distance from the end. An attach- 
ment device is then provided which raechanicaliy interlocks with the 
groove. Joints of this mechanical-interlock, type often rely upon an 
annular wester which is expanded by heating, slipped over the end of 
the pipe, and allowed to shrink until it permanently engages the groove. 
Other known joints avoid the necessity for the groove cutting operation 
by relying entirely upon radial concession of the fitting to anchor 
the pipe against axial separation from the fitting, but provide no 
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A prtocipal objective of the presort i^rwarfgl^n Is to pro^Ltfef 
, :;>a : : ;r^±ai^.: f^£^d^|^ik pi$>e Joint '-that pkfcitiveJy Fg$$i^^ 
St^t^t £rom the fitting, but /floes not 

isepafcate- en-sEfite ©asingr, , threading or groove cutting < 
£E , She present- invention, resides in a flxiid-ti^fc pipe jaihfc 




utilizes the? ccnpotieiits of the Joint itself to/ perflate a3X 



^ neeessary working off- the pipe surface, elimirating the need for 
05 separate cufetiEe and heating steps. 5he entire joint is ferired in 
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■ ^ coopqnents of the Joining and 

sealing ass^3y icn tte pipe in the prefer order and then tightening 
Ipem with, a weaieh: to cgase radially inwardly projecting cutters oh 
t* 26 |ii«r surf&ce of a jtolx^ng ring to cut into the pipe as the ring 
is cc^ress^ aRd rotated, thereto ^charing the holding ring on the 
- :-jB^?^ '4^;:.Epe^^^k'- " fiarXttl. ;nK?vishenfc ■ or -separation. 

Lcally, the invention ccsprises an annular 
one end of a pipe is slidably received and a nut 
.ttetv.aa^pc£te the pipe and engages the threads on the fitting. A 
s e ali ng rirg pressed against the outside surface of the pipe prevents 
leiakajgs of fluid through the Joint. Axial mvement of tbe pipe within 
tfte fittLz^g and possible axial separation of the pipe from the fitting 
Is ps*e*ented by a holding ring encircling the pipe and positioned 
alongside t*ie sealing ring between the nut and the fitting* The 
holding ring is radially conssressibie and has cutters that project 
radially from its inner surface to penetrate the outer pipe surface 
for positive retention of the pipe. 

In a preferred eafcoc&nent of the invention, the holding 
ring is split by a to permit radial compression, and the rotation 
of the nut is transndtted to the holding ring by a lug projecting fresi 
the nut that engages a notch formed on the holding ring adjacent the 
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r. ;.. Radial <^b?4jfeess±oh of the holding ring la actde^tied by a tape2«d 
V: ^^ >;< ^ -present a ccr4cal face er^pged :'t#;a parallel 

; ; ^ As the nub a^fcera- 

' v-y^ of tte-:tto^'^ • Y; 

face of the nut slides axialiy on the ctoeilcal face of the i&ldjtag rii*g 
^ facing tfce rotating ring radially iraardly against the pipe aM dausirig; 

°^ . . > -Ail **brkfeg; of : ' : the surface of the pipe is aeccnpllahed by 
CO tfe £pi(i3iiB ring eu^re: WiiiSi became a permanent part of the finished 
10 3°ihti It is not necessaiy to prpvio^ specialized tools for heating 
pr grooving the p^; and relatively; little skill Is required to form 
•.■•'the Joint. .-.-.ahe fitting/ nut, holding ring, and sealing ring are 
; . prepared as ,a pre^sek^. vnit so that, the installer on the job-site 
need en^i.ijiBertvthe- 'p^e' and tighten the nut . As the nut is tightened 
an..^ it causes the cutters of the holding ring to penetrate 

•tije-: surface ;pf : the pipe while simultaneously pressurizing the sealing 
ring. " 

Other features and advantages of the present invention will 
become, apparent from the following detailed description taken in 
20 conjunction with the accompanying drawings, which illustrate, by way 
of example,, the principles of the invention. 

FIGURE 1 is a perspective view of a preferred fluid- tigjt 
pipe Joint embodying the novel features of the present invention; 

FIGURE 2 is an enlargsd, fragmentary, cross-sectional view 
of the joint of Flam 1, taken axLally along the center of the Joint; 

FIGURE 3 is a further enlarged fragmentary portion of the 
cross section of FIGURE 2; 

FIGURE '4 is a partially broken away perspective view of a 
nut that foras part of the joint; 
30 FIGURE 5 is an enlarged perspective view of the holding 
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llivtv^ v ;.,. V. ;FiGUHB/6 is an -enlarged, fragmentary, end view showing- a 

■•p6r*4^?oC\ite folding ring including one cutter. 

.'. .S^ for purposes of illustration &'pipe 

Joint of a type used ifi chemical waste: and other fluid ta^^sslon 
: j^. -syg^^ coDprises an annular pipe fitting •■jS r - 

-.j^^_r-- - iw£^Lc^V ^^no ~-«nc3E * ^o^t^ljqnr oC a pipe 11 is lr»erted 3 a nut 12; 
^ telescoped, over the pipe said threaded onto the fitting/ and a sealing 
-ring 13 eroireling ths pipe inside the fitting and adapted to be 
. prevent fluid leakage. The 

^tftirsg iqt^ vdii <^:-spaor.> .be; - piart • of. ah elbow, coaling or any other 

fluid .transmission system, has a 
/ : 'cy^ by an inwardly tapered surface 

i5 tb a^ sleeve 16 of lesser internal 

V dia^t^r.. Angularly .spac^. : knbbs 17 cfri the external cyl indrical 

surface 18 of ti>e fitting pennit it to be gripped conveniently and 
■ feid agaira^ She pipe 11 passes through the end portion 

of the fitting, leaving an annular cavity between the outer surface 
of the. pipe and the imer cylindrical surface of the end portion. 
20 The square <ait pipe end is slidably received by the sleeve, stopping 
at an annular shoulder 19 at the imer end of the sleeve. 

Ihe sealing ring 13 that renders the joint fluid tight 
has an uninterrupted cylindrical imer surface 20 arri a stepped 
outer surface 21, so that it forms a relatively thin annular leading 
%5 portion 22 integrally formed with a relatively thick annular trailing 

portion 23> the leading portion having about half the thickness of 
the trailing portion. The pipe 11 is encircled by the sealing ring 
vkich Sits beneath the tapered surface 15 and the cylindrical inner 
surface of the fitting end portion 14, as shown in FIGURE 2, 
30 Ihe nut 12, shown in FIGURE U y has a threaded internal 
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v^uz<e^.24 that, engages threads 25 on the outside of the fitting end 
ifc:^ and a cylindrical surface 27 at its other end of lesser 

■ , -■..v/^da^npte^ri*^ the threaded surface that slidably receives the pipe* 11, 
as. -:^3KMn "ifa^^'gc^lsear-' detalU' in FIGURE 3. The annular cavity between 
t& \e^-pwt$«--ol i the fitting and the pipe continues between the 
■ is closed at its outer end by a conical face 28 
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CO extends from the c^linarical surface of the nut. An external 
v:."i • ;su3rf^ce'.{29' of the' nut is orovided with axial^y extending ribs 30 by 

CO ifeicii it-.c^ be gripped fbrcefully rotated. 

. Since the i>ipe 11 has no grooves or other defamations on 



its vOtrter. surface. \to;an4ior it. within the joint and prevent axial 
^; \w or conplete axial separation, and 

.^hc^ necessity for fusing the pipe to 

tfe;-^ of heat or preliminary grooving, a 

^V^ffsflsim joint for positively engaging the outer 

cylindrtcal surface of the. pipe. This is the function of a holding 
ring 31 that fits within the annular cavity between the pipe on the 
inside and the fitting end portion 14 and nut 12 on the outside, the 
sealing ring 13 being axially constrained within the sane cavity between 
20 the holding ring and tee tapered imer surface 15 of the fitting 10. 

The holding ring 3L 3 as shown in FIGURE 5, includes a 
generally annular body which is split by a gap 32 between two opposing 
ends 33 and 3^> so that the ring can be conpressed radially by closing 
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clraanferentiai edgs by a blunt, annular, radial end surface 36 and 

• * • 

0 

on t&e opposite circumferential edg* 37 by a conical face 38 tftat 
tapers radially outwardly toward the blunt end surface. The conical 
face is comected to the blunt end surface by a cylindrical outer 
surface 39 concentric with the imer surface. 
30 So that the holding ring 31 can be interlocked with the nut 
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12 to tran^t rota^ionsl forces tom tte nut to the ring, a notch *K) 

^ of the ring adjacent the gap: 32. :.A 

^tcs^Lt^ of elongated, pointed, ridgs-shsqped cutters Ul integrally 
lasted with tile bofy of the holding ring porject radBaily. 
fitxaa tile inner stjrfaoe 35, as siXTm.in FIGURE 5> to penetrate* tiiec 
of the pipe 31. Ihe cutters are allgaed witli the , 
i^-offi^i^l^^ I ^ng^*" ' *■'.'. " 

Ihe retraining function of the cutters can beat be appreciated 
from a consideration of the inefchod by which ttie joint is assefltoled- 
,She. hblcHjpg riqg 331 Is seated within the nut 12 sq that ti*e conical 
feces 28 and 38 of the nut and , ring are parallel and oppose each 
other. A lug 42 that projects axially firan the conical face 28 of the 
nut is jpecei^d-by 'a notch 4a of the holding ring so that the nut and 
]^si^l^'^Wo^b^- ■t^pth^p. for : ; jpinfe Tptaticn. . The seeing ring 13 is 
inserted, lii the. fittirtg 10, and the nut is then threaded onto the 
fitting. She nut, fitting, and sealing rings thus form a ore-asseirbled 
" unit, ' 

At the Job^site, the assenfcler merely inserts the pipe 11 
into, tiie p^assenfcly arid ti^itens the nut 12 onto the fitting 10. 
As l^e nut is rotated, it advances toward the fitting, sliding the 
holdiisg -'and- sealing ring? 31 and 13 axially along the pipe and caising 
the leading portion 22 of the sealing ring to wedge beneath the 
tapered surface 15 of the fitting. Ihe continued rotation of the nut 
also causes the conical nut face 28 to slide axially on the conical 
face 38 of the holding ring, thereby cenpressing the holding ring 
as the gap 32 closes- Ihe cutters 41 penetrate the softer outer 
surface of the pipe, -while the holding ring rotates with the nut, 
thereby firmly anchoring the pipe agairat axial movement within the 
fitting as shown in FIGURE 2. Ihe axial rovereent of the nut also 
deforas and pressurises the sealing ring between the tapered surface 




§f\8ie fitta^-ahd; the .outer surface of the pipe, • " •, - - ; 

■ : - ^tiks preferred ej&odimenfc, the; pipe >M is made of r 

*s*kfide ykik toj^^ p^cerit glass flllihg; Ofcl^ 
- CO ^ ^a^arfe ring be sifcstantially harder than the'exte^or <^^ja©e 

iriv^ ^ith positive pipe retention 

' jftiiie a '• 

p^iic^Lar fiarm of the ih^entAori has been illustrated and described, 
It wi2X b£ agp^erit that various mdifications can be nade without 
fd^p^Egaa^k: /Je^om,; ^irit- arid- scope of the taveritt«*i* 
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IV. . A ^Mci^tigtot pipe joint- comprising; . an amulatr plastic •• 
< :, threaded' ; fittlrKr , : : a nut threactedly engaging said fitting, . a plastic . 
pipe projecting axially through said nut . into said fitting, a scaling 
:v <^pi<^ between • seiid ilttirig. and said riot in;nuit^ti^it sealing : 
relation there*£th, at least oris radially compressible holding mad&er 

. ■ " \ *• ' v.;' ' 

..cui*» ? i«^^ its, inner surface and p^etratixlg:thei.. ;v 

CO .ou^ suiface of ailal seoarsttion 

fiO. --.v.' : : !/•. • ■ 

■■^./ifcrin ^ajd ^tting^a^ dcra^ssion means responsive to rotation of said. : 
nut . ring against said pipe thereby, 

•'baiis^ ^ ;iBaintatoii^ pene;tration of said pipe by. said. cutters. 

Z. ; *&e/pipe joint as claimed in Claim 1, further ccnprising ' 
• ••• , ;l<^kihg' said boldly ring to said nut for rotation therewith/ 
:-3v. . She; pipe jdlnt as : claimed in Claim 2, wherein said holding 
; EK^b^r Is a .ring, having a rot ch therein, and said locking means coobrlses. 
a;li^ proJjBctin^. .from said nut and received by said notch. 

Hie pipe ,1oint. as claimed in Claim 1, wherein said 
aifcplar fitting includes an end portico having a cylindrical inner 
surface* a. sleeve having a cylirxirical surface axially aligned vTith 
and. of lesser , diameter than said cylindrical surface of said end 
.portion, and a threaded surface, said pipe projecting axially throu^i 
said end portion and Into said sleeve. 

5. The pipe joint as claiiosd in Claim 1, herein said 
sealing ring is pressurized by a force exerted thereon bv said holding 
ring. 

6. The pine joint as claimed in Claim l y therein said com- 
pression means includes a conical face formed an said nut that engages 
said holding menfoer. 

7- Die pipe joint as claimed in Claim 6, wherein said 
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;-;>'^b dMj^ exterior ;faee engaged by .s^d.rnufe, v 

8 : ; She pipe ^oint as claimed in Claim 1, vrtserein said 
: ^ ; ^ gap therein to permit radial ca^^ /• 

9. 3he pipe Joint as claimed- in Claim 2,. wherein s&id p3#e 
" '"' is nade of pol^ropylene and said holding ring is made of polypfeaTyler© 



; suin^ \ri3th g3^; tilling 

<fO x-. • . >: : . 1D : - A holding ring for. anchoring a pine in a fluid-tig* 
■to.-, :. : ; : •■ ■;'>.■•;■:'■■ ■ ' : 

^ jblnt ar^ prcv^ting Retail ^ nspvement. of said, pipe id.thin said joint 

therein to pe^fflt; . radi^ egression 1 thereof > a substantially annular 
iraier,: .Soo'^ace i^vtrig : a plurality of; cufctei?s projecting radially 
• : iri^sard^ the .^erior surface of a pipe, and a 

v'oc^cai exterior ^ surf ace by which said ring can be radially compressed 
:. Oiby ^losing said' gap "to drive said cutters into the outer surface of 
• , tte^ipe. " 

f: **\ .11. 3he holding ring, as claimed in Claim 10 > wherein said 

- ; ; cutters are. fanned by circissferentially oriented elongated ridges. 

"• ****** 12. A nethod for foraing a fluidr-tigit joint at one end 

I of a pipe ccmErising: seating a holding ring having radially inwardly 

projecting cutters, within a nut* sliding said nut and holding ring 
over a free end of a pipe: causing the threaded surface of said nut 
to engage a threaded surface of a fitting; positioning said pipe 
within said fitting and said nut; and rotating said nut, thereby 
rotating and radially coapressing said holding ring and causing said 
cutters to penetrate the outer surface of said pipe to prevent axial 
laovenfint of said pipe with respect to said holding ring and anchoring 
said pipe with respect to said fitting. 

13. The nethod as claiired in Claim 12, further comprising 
positioning a sealing ring adjacent said holding ring and causing said 
holding ring to pressurize said sealing ring upon rotation of said nut , 
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